(19) 



J 



■IlIlIIIIlllllIl 

EP 0 776 248 B1 



(12) 



EuropSlsches Paterrtamt 
European Patent Office 
Office europeen des brevets 

EUROPEAN PATENT SPECIFICATION 

(51) Int CI. 6 : B02C7/12, D21D 1/30 



(45) Date of publication and mention 
of the grant of the patent: 
08.12.1999 Bulletin 1999/49 

(21) Application number: 95926555.4 

(22) Date of filing: 26.06.1995 



(86) International application number: 
PCT7SE95/00780 

(87) International publication number. 

WO 96/05911 (29.02.1996 Gazette 1996/10) 



(54) REFINING ELEMENTS 
RAFFINIERELEMENTE 
ELEMENTS DE RAFF1NAGE 



(84) Designated Contracting States: 
ATDE ES FRGBITSE 

(30) Priority: 1 8.08.1994 SE 9402747 

(43) Date of publication of application: 
04.06.1997 Bulletin 1997/23 

(73) Proprietor: 

SUNOS DEF1BRATOR INDUSTRIES AB 
S-851 94 Sundsvall (SE) 



72) Inventor: VIRVING, Nfls 
S-165 73Hasse!by(SE) 

74) Representative: Sundqvist, Hans 

Sunds Deflbrator Industries Aktiebotag 
Patents Dept. 
Strandbergsgatan 61 
112 51 Stockholm (SE) 

(56) References cited: 
US-A- 3 149 792 



CO 

00 

CM 
CD 

o 

0L 
UJ 



wH h}n nine months from the publication of the mention of the grant of the European patent, any person may give 
rSceto^E^ 

a^menTe^ » shall n^bTdeemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

™ — prtrwd x#ftpt (UK) Business Sarvtcw 

2.16.7/iO 



1 



EP0 776 248B1 



2 



Description 

[0001 ] This Invention relates to the disintegration and 
refining of lignocelluloslc material, such as mechanical 
pulp (7MP, CTMP), reject pulp, recycled fiber pulp a.a 
in a cfec refiner. The invention, more precisely, refers to 
refining elements for use In a refiner of said type. 
[0002] Such an apparatus disclosing the features of 
the preamble of claim 1 is known from US-A-3 149 792. 
[0003] A disc refiner comprises two opposed refining 
discs rotating relative to each other, one or both of 
which are rotary. A plurality of refining elements are 
arranged on the refining discs in a pattern of bars and 
intermediate grooves. The refining discs are positioned 
so that the refining elements form a refining gap, 
through which the fiber material is intended to pass out- 
ward from within whereby disintegration is carried out by 
the bars of the refining elements. Said bars can be of 
various design and, thus, may be continuous or discon- 
tinuous and are of uniform or varying height In certain 
cases serrated bars can be used. 
[0004] The fiber material first is defibered in the refin- 
ing gap between the refining surfaces, i.a the fibers are 
freed, which takes place in the interior portion of the 
refining gap where the distance between the refining 
surfaces is the greatest The refining gap narrows there- 
after outward so that the desired working of the fiber 
material is obtained. Large energy amounts are 
required to bring about this working. The material con- 
centration can be 3-50%, which implies that simultane- 
ously large amounts of steam are generated by the 
water following along. 

[0005] The refining surfaces are formed in different 
ways, depending on the desired degree of working and 
thereby on the desired pulp quality. The pulp quality is 
also affected by other factors, for example size of the 
refining gap, liquid content in the ffoer material, feed, 
temperature a.s.o. 

[0006] The appearance of the refining surfaces is of 
great importance, especially with regard to the fiber 
length of foe material worked. At a substantially radial 
orientation of the bars on the refining surfaces, a large 
proportion of long and weB f Mated fibers in the pulp is 
obtained. This can be explained by the fact that the 
fiber material orientates itself in the refining gap with the 
fiber direction substantially in parallel with the bar 
edges. Thereby defibering and working take place in 
that the ffoer material substantially rolls between the 
bars on opposed refining surfaces whereby the fibers 
are freed and ftoriflated in their entire length. This type 
of pulp receives high strength and thereby is particularly 
valuable in many connections, for example for news- 
print. The energy consumption at the manufacture of 
this type of pulp is relatively high. 
[0007] At an oblique orientation of the bars in relation 
to the radius, the proportion of long fibers in the pulp 
decreases, because in this case the bar edges exert a 
cutting effect on the fiber material. At the same time as 



the cutting effect increases, the fforiDation effect 
decreases The strength properties of this pulp type cer- 
tainly are lower, but the pulp is particularly suitable for 
use at the manufacture of fine paper qualities where 

5 forming, printability and opacity are appreciated. 

[0008] The bar angle also is of importance for the feed 
of the material through the refining gap. When the bars 
are angled obliquely outward rearward in the rotation 
direction, an outward pumping action is obtained, while 

10 angling in the opposite direction yields a braking effect. 
The stay time of the material in the ref ining gap. thus, is 
affected by the angle of the bars, 
[0009] Known refining elements are formed so as to 
produce desired properties of the pulp. This implies in 

is many* cases that compromises must be made with 
regard to the design of the refining surfaces in order to 
bring about a suitable balance between fibrillation and 
cutting of the fibers and, respectively, between feeding 
and braking. 

20 [001 0] The present invention implies that the refining 
elements can be formed so that they yield an optimum 
pulp and at the same time minimize the energy con- 
sumption. To this end, co-operating refining elements 
are formed with bars and grooves in a number of 
2S restricted zones located radially outside each other 
where each refin'mg element comprises at least three 
zones. According to the invention, the bars in an 
opposed inner zone on both refin'mg elements are 
oblique in different directions in relation to the radius of 
30 the refining elements (deviation 10-30°), so that the 
bars on opposed refining elements cross each other. 
The bars in an intermediate zone are substantially radial 
(deviation < 15°, preferably < 10°). and in an outer zone 
the bars form an angle with the radius in the interval lo- 
ss 30° in the same direction The bars on opposed refining 
elements can here be substantially in parallel. 
[0011] The bars can be divided into several radial 
zones, each comprising one or several groups of bars 
where the bars substantially are mutually in parallel 
40 within each group. Alternatively, the bars within one 
zone can form substantially the same angle with the 
racfius. It is also possible to arrange the bars so that 
their angle changes successively across the refining 
surface. 

45 [0012] The invention rs described in greater detail in 
the following, with reference to Figs. 1 and 2 showing 
schematically the refin'mg surface on each of the two co- 
operating refining elements according to the invention. 
[001 3] The refining surfaces of the co-operating refm- 

50 ing elements shown are divided into three zones where 
each zone comprises a portion of the radial extension of 
the refining surface, viz, an inner zone A, an intermedi- 
ate zone B and an outer zone C Each zone is provided 
with bars forming an angle with the radius of the refining 

55 element The bars are arranged in a pattern tightening 
radially outward from one zone to another. 
[0014] The angle in the inner zone A shaD be 10-30° 
in relation to the radius. When the refining elements are 
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used in a refiner, the bars shall be angled for outward 
feed In this zone A. feed is desired to take place at the 
same time as a first def toering of the material is aimed 
at The refining elements are formed so that the dis- 
tance between opposed refining elements in the refiner 5 
in this inner zone A is of such a size that neither cutting 
nor fibrillation takes place to a significant degree. 
[001 5] The angle In the intermediate zone B shall be 
< 15°. preferably 10°, in relation to the radus. The bars, 
thus, shall be substantially radial. The distance between 10 
opposed refining elements in this zone is shorter, and a 
certain working of the fibers takes place. The bar angle 
implies a balancing between feeding and working. 
[0016] In the outer zone C the final working of the fib- 
ers takes place. The bar angle in relation to the radius is 
can here vary between 10° and 30°, and the bars on 
opposed refining elements shall be directed in the same 
direction in relation to the radius. The bars here can be 
substantially in paraDel. This implies, that the fibrillation 
effect increases and the cutting effect decreases, and at 20 
the same time the stay time is extended due to the fact, 
that the bars on one refining element counteract the 
feed. 

[0017] All this together results in effective working, 
implying that a desired pulp quality can be obtained at a 25 
lower energy input Full size tests, for example, have 
shown that the engine load could be lowered from 10,5 
MW to 9 MW at maintained pulp quality. 
[0018] The bars in each zone A, B and, respectively. 
C can form one or several groups where the bars within 30 
each group are mutually in parallel. 
[0019] Instead of dividing the refining surface into 
three radial zones, more zones can be arranged. It Is 
also possible to change the bar angle successively 
along the refining surface. The bars then can be straight 3s 
or arched. 

[0020] The Invention, of course, is not restricted to the 
embodiments shown, but can be varied within the scope 
of the claims. 

40 

Claims 

1. A pair of co-operating refining elements, intended 
for use in a disc refiner for the disintegration and 
refining of lignocellulosic material in a refining gap 45 
between two opposed refining discs rotating rela- 
tive to each other, where the refining elements are 
intended to be positioned directly in front of each 
other on opposed refining discs, where both refin- 
ing elements are formed with refining surfaces so 
comprising bars and grooves arranged in a number 
of restricted zones located radially outside each 
other, where each refining element comprises at 
least three zones (A.B.C) characterized In that the 
bars in opposed inner zones (A) on the refining ele- 55 
merits are angled 10-30° in different directions in 
relation to the radus of the refining elements, so 
that the bars on opposed refining elements cross 



each other, that the bars in an intermediate zone 
(B) on both refining elements form an angle smaller 
than 15° with the radius, and that the bars in an 
opposed outer zone (C) on the refining elements 
form an angle with the radius in the interval 10-30° 
in the same direction. 

2. A pair of refining elements as defined In claim 1 , 
characterized In that the bars in opposed outer 
zones (C) are substantially in parallel. 

3. A pair of refining elements as defined in claim 1 or 
2, characterized in that the refining surface is 
divided into at least three zones (A.B.C), each com- 
prising one or several groups of bars where the 
bars in each group are mutually in parallel. 

4. A pair of refining elements as defined in claim 1 or 
2, characterized in that the refining surface is 
divided into at least three radial zones (A.B.C). 
where the bars in one zone form substantially the 
same angle with the radius. 

PatentansprQche 

1. Ein Paar von zusarnmenarbeitenden MaWelemen- 
ten, das zur Verwendung in einem Scheibenrefmer 
fur das ZerWeinern und das Mahlen von UgnoceDu- 
lose-Material in einem Mahlspalt zwischen zwei 
einander gegenQberliegenden Mahlscheiben 
bestimmt ist, die sfch gegeneinander drehen, wobei 
die Mahlelemente direkt vor einander an einander 
gegenQberliegenden Mahlscheiben anzuordnen 
sind, wobei die beiden Mahlelemente mit Mahlober- 
f&chen ausgebildet sind, die Stege und Nuten 
umfassen, die in einer Anzahl von engeschrankten 
Zonen angeordnet sind, die radial auBerhalb von- 
einander angeordnet sind, wobei jedes Mahl ele- 
ment mindestens drei Zonen (A, B, C) umfaBt, 
dadurch gekennzeichnet, daB die Stege in einan- 
der gegenQberliegenden inneren Zonen (A) an den 
Mahlelementen urrter einem Winkel von 10 - 30° in 
unterschiedlichen Rchtungen in Bezug auf den 
Radus der Mahlelemente angeordnet sind, so daB 
die Stege an gegenQberliegenden Mahlelementen 
einander kreuzea daB cfie Stege in einer mrffleren 
Zone (B) an beiden Mahlelementen einen Winkel 
Meiner als 15° mit dem Radius bilden und daB die 
Stege in einer gegenQberliegenden auBeren Zone 
(C) an den Mahlelementen einen Winkel mit dem 
Radus in dem Bereich von 10 bis 30° in derselben 
Richtung bilden. 

2. En Paar von Mahlelementen gemaB Anspruch 1 , 
dadurch gekennzeichnet, daB die Stege in einan- 
der gegenQberliegenden auBeren Zonen (C) im 
wesentlichen parallel verlaufen. 
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3. Ein Paar von MaHelemerrten nach Anspruch 1 0der 
2, dadurch gekennzeichnet daB cfie Mahloberfla- 
che in rrrindestens drei Zonen (A, B, C) aufgeteDt 
ist. cfie je eine oder mehrere Gruppen von Stegen 
umiassen, wobei die Stege in jeder Gruppe zuein- s 
ander parallel verlaufen. 

4. Ein Paar von Mahlelementen gemafi Anspruch 1 
oder 2, dadurch gekennzeichnet daB die Mahl- 
oberf lache in rrrindestens drei radiale Zonen (A, B. 10 
C) aufgeteift ist wobei die Stege in einer Zone im 
wesentlichen den gteichen WinkeJ mil dem Radius 
bfldert 

Revendications is 

1 . Paire d'eJements de raffinage cooperant, destines a 
etre utilises dans une raffineuse a disques pour la 
desintegration et le raffinage de materiau fignocel- 
lulosique dans un intervene de raffinage errtre deux so 
disques de raffinage opposes, en rotation run par 
rapport a rautre, ou !es elements de raffinage sont 
concus de man] ere a etre posrtionnes directemerrt 
Tun en face de rautre sur des disques de raffinage 
opposes, ou les deux elements de raffinage sont ss 
munis de surfaces de raffinage oomportant des bar- 
res et des rainures disposees dans un certain nom- 
bre de zones restreintes situees ratfialement et a 
I'exterieur les unes par rapport aux autres. chaque 
element de raffinage comprenant au moins trois so 
zones (A, B, C) caracterisee en ce que les barres 
dans des zones internes opposees (A) sur les ele- 
ments de raffinage sont decalees anguJairement de 
10 a 30 degres dans des directions drfferentes par 
rapport au rayon des elements de raffinage. de 3S 
maniere que les barres sur des elements de raffi- 
nage opposes se croisent les unes par rapport aux 
autres, en ce que les barres dans une zone inter- 
mediate (B) sur les deux elements de raffinage for- 
merit un angle inf erieur a 1 5° avec le rayon et en ce 40 
que les barres dans une zone externa opposee ( C 
) sur les elements de raffinage torment un angle 
avec le rayon dans llntervalle 10-30° dans la meme 
direction. 



2. Paire d'eiements de raffinage seJon la revencGcation 
1 caracterisee en ce que les banes, dans des 
zones exterieures opposees ( C ) sont sensible- 
ment parallel es. 

so 

3. Paire cf elements de raffinage selon les revendica- 
tions 1 ou 2 caracterisee en ce que la surface de 
raffinage est dhrisee en au moins trois zones (A, B, 
C) chacune comprenant un ou plusieurs group es 

de barres dans lesquels les barres de chaque 55 
groupe sont mutueDement parallelea 



tions 1 ou 2 caracterisee en ce que la surface de 
raffinage est drvisee en au moins trois zones radia- 
tes (A, B.C), les barres dans une zone formant s en- 
ablement le meme angle avec le rayon. 
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4. Paire cf dements de raffinage selon les revendica- 
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